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1 Title and General Information

1.1 Medical Officer's Review - -
1.1.1 NDA # 19-834/5-p02.
1.1.2 M.O. Review #
1.1.3 Submission _
1.1.4° Review completed ~

1.2 Drug name

1.2.1 Generic name: Felodipine
1.2.2 Proposed trade name: Plendil
1.2.3 Chemical Structure
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"1.3 Spomsor: Merck Sharp and Dohme

1.4 Pharmacologic Category calcium channel blocker

1.5 Proposed Indication Hypertension

1.6 Dosage Form and Route of Administration 2.5mg extended
release tablet '

1.7  NDA Drug Classification Type 5 new strength of marketed drug

1.8 Important Related Drugs Felodipine is one of many
dihydropyridines of which nifedipine is the prototype.

4

ABBREVIATIONS(ABBR): ANOVA, analysis of variance; APP, appendix; AUC, area
under the curve; BA, Bioavailability; BP Blood pressure; ca, circa; CA, California;
Ca, calcium; CA cancer; Cl,confidence interval: Cmax maximum concentration:
Coyn Minimum concentration; CR, controlled release; DB, double blind; DFL,
degree of fluctuation; (F), fasting; GITS, gastrointestinal therapeutic system; GP,
group; GTN, glyceryl trinitrate; IR, immediate release: Kgh, kilogram hour; MR,
modified release; (NF), non fasting; OL, open label; OROS, oral osmotic; PBO,
placebo; PLL, parallel; RD, randomized: SEC, soft elastic capsule; SR, sustained
release; T,,,, time to maximum concentration. :
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3 Material Reviewed The evidence supporting the bioequivalance of 2.5mg
and the approved 5.0mg ER felodipine tablets is presented in a single
volume. The question of approvability rests on the data from a single
pharmacokinetic study. Other studies included with this submission for
ease of reference require no review. Two studies (protocols 003 and 006)
from the original NDA are re-examined in support of the evidence of

- bioequiivalence of two 2.5mg and one 5.0mg tablet.

4 Chemistry/Manufacturing Controls There has been a minor change
(namely in the quantities of exipients) in the formulation of the 2.5mg tablet
since the approval of felodipine ER for the treatment of hypertension. The desired
extended release of the drug is achieved by finding the optimal mixture of
solubilizing agent, binder, lubricant, filler, and felodipine. The 2.5 and 5.0mg
tablets vary only by the amount of drug and solubilizing agent. See Chem review
for details. .

The detailed mechanism of release of the drug from the hydrophilic and
hydrophobic components of the gel forming tablet is not completely understood.
The -coating of the 2.5mg tablet differs ever so slightly from the other tablets.
Pharmacokinetic data are necessary in order to determine what effect this subtle
difference has on bioavailabity of the drug. Please see bipoharm. review by Dr
Patrick Marroum. o

Animal Pharmacology/Toxicology NA

6 Cliniéal Background

6.1 Relevant human experience Safety and efficacy of the drug are
not in question.

6.2 Important information from related INDs and NDAs Study #
006/16(Hassle protocol 6) demonstrated the superiority of 2.5mg felodipine SR
to placebo. A total of 286 patients were enrolled at 16 centers.

Patients were randomized to the four groups to receive PBO, 2.5mg, 5.0mg, or
10mg tablets. Distribution of patients and the demographics and disposition ar
tabulated on the following two pages. '
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Number of Patients Entered by Investigator
.(Protocol 6) '

: Felodipine ER

Sstudy No. Investigator Placebo 2.5 mg 5.0 mg 10.0 mg ITotal
' 13 ,

006-001 Barker 3 3 4 3
006-002 Cohen 5 5 5 5 20
006-003 DiPette- 4 3 6 6 19
006-004  -Fillingim ~: ‘5.5 Zooro- b6 - A 5 18
006-005 Goldstein 6 7 7 6 26
006-006 Goodfriend 4. 4 6 5 19
006-007 Green 8 -~ 7 7 9 31
006-008 Lewin 9 10 10 9 38
006-009 Lucas 4 3 2 2 11
006-010 Miller 3 5 3 4 15
006-011 Sica A 2 2 3 11
.-006-012 Synhavsky "4 3 5 4 16
006-013 Velasquez 3 2 1 0 6
006-014 Weber 4 5 4 5 18
006-015 Wochos 0 3 1 1 S
006-016 Wolfson 4 3 S [ 20
Total 70 71 72 73 286
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! - . Felodipine ER -
) Plagebo 2.3 mg S.0mg 10.0mg _Total '
Total Patients 70 n 72 2] 286
¢ Sex Male 44(63%)  SO(70%)  49(68=) 42(58%)  185(65%) _ |
female . 26(37%)  21(30%)  23(32%)  31(4Z%)  101(35%) j
1
Age (Years) ' :
' ¢35 23%)° e 3em Ny e l
‘ 35-44 100142)  12(172)  14(19%)  14(19%)  S@(17%) ,
45-54 21(30%)  18(25%) 18(25%)  13(18%)  70(24%) '
55-64 25(36%)  25(35%)  21(29%)  32(44%)  103(363)
>64 S N(VI%) . 13(IBR)16(22%)  NI(I5F) T o52(18%) -
Mean 55.0 54.5 53.6 4.2 54.3
Median . 55.5 57.0 55.0 57.0 56.0
Range ©32-14 28715 25-73 28-715  24-15
Racial Origin
Caucasian 43(61%)  47(66%)  50(69%)  S2(71%)  192(67%)
Black 20(29%) 17(24%) 17(24%) 14(19%) 68(24%)
Amer. I[ndian ’ 0(0x) 1(1%) 0(0%) 0(0%) 1{<c1%)
Asian 1(1%) 0(0%)" 0(0%) 2(3%) 312
Mispanic 6(9%) 5(7%) 3(a%) S(7%) 19(7%)
Mexican 0(0%) 1(1%) 2(3%) 0(0%) 3(1%)

.Duration of
Disease (Years)

<1.00 a(6%) 2(3%) 4(6%) 5(7%) 15(5%)
1.00-%.00 21(30%) 18(25%)  24(33%) 23(32%)  86(30%)
5.01-10.00 23(33%) 22(31™%) 19(26%) 18(25%)  82(29%)
»10.00 22(31%)  29(41%)  25(35%) 26(36%) 102(36%)
Unknown 0(0%) 0(0%) 0(0%) 1{1%) 1{1%)
- Mean 9.04 11.40 9.96 10.94 10.34
Hedian 8.00 10.00 8.50 1.50 8.42
Range 0.58-30 0.58-35 0-33 0.17-49 |, 0-99

,Stratdﬁ'(SbBP mmHq)
Mitd I, IlD (95-105%) '50(7l3) 54(76%) $6(78%) S4(74%) 214(752)
Moderate [I, IV (100-115) 20(29%) 17(24%) 16(22%) 19(26%) 72(25%)

Ho significant treatment differences were observed.

Patients Disposition
(Protocol 6)

Felodipine ER

Reason Discontinued Placebo 2.5 mg .0 mg 10.0 mg
' (n=70) (n=71) (n=72) (n=73) 3 :

Completed Study 59(84%)  66(93%)  64(89%)  65(89%) !
Discontinued

Clinical AE 2(3%) 2(3%) 2(3%) 6(8%)

Laboratory AE o(o%) 0(0%) 0(0%) 0(0%)

Lost to Follow-Up 1(1%) 1(1%) 4(6%) 2(3%)

Protocol Deviation 2(3%) 1(1%) 0(0%) 0(0%)

Therapy Ineffective 6(9%) 1(1%) 1(12) 0(0%)sa

Patient Withdrew 0(0%) 0(o%) 1(12) o(o%)
Total Discontinued 11(16%) S(7%) 8(11%) 8(11%)

88significan-iy different :rom placebo, p<0.01.
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Data demonstrating the effic

acy of the 2.
following tables. . y € 2.5mg tablet are summarized in the

A Summary of the Efficacy Results ' N
Based on Ranks Using the All-Patients-Treated Approach
(Protocol 6)

BASELINE VALUE LrAnue LUMMFAN L Sun
CODE wEEN TREATMENT N MEAN $.0. HEAN s$.0. WMEAN 3.0. ve. 8 VvS. C wvs. 1 t
SYSTOLIC epP wEEK 4 PLACERDD (A) [-1:] 154. 4 4.8 148.5 18.0 5.9 4.3 0.32 0.uJn 0.0
FEL 2.5 (8) " 151.4 15.9 1442 1.9 1.4 1.7 .- U.24% V.U
FEL 5.0 (c) re 147 .Y 1.4 LKL | 12.5 B 12.a u.228
FEL 0.V (o) 12 153.8 5.5 140 .0 13.4 -14.2? 2.8 -
BETWEEN GROUP TEST RESULTS FOR CHANGE TREATMENT A4 U.0Uube
STuDY NS 2.1627
BASELINE bl 0.uou)
INTERACTION BETWEEN TREATMENT AND STUDY NS V.4812
INTERACTION BETwEEN BASELINE AND STUDY NS 0.4575
INTERACTION BETWEEN BASELINE AnD TREATMENT NS 0.4651
INFERACTION BETWEEN BASELINE, STUDY AND THEATMENT NS 0.ala2
wEEX 8 PLALEBO (a) (Y] 154. 4 ) 149.5 8.3 -4.9 14,0 v 156 0D.uub <Uv.ULL?
FEL 2.5 (8) n 151.4 6.5 144 . 4 18.7 -1.¢ “15.0 ¢ - 0.193 «0.uvv'
FEL S U cy 2 147.9 13.4 1399.2 12.0 -8.4 12.4 v.us !
FEL 0.0 (D) 10 15).8 5.5 138.9 1.4 -v4.d .t - .-
BETwEEN GROUP TEST HESULTS FUR CHANGE TREATMENT e u.o0ul
: siuby NS 0.49049
. BASELINE o 0.0001
INTERACTION BEIWEEN IREATMENT AND S5TUOY NS 0.306%
INTERACTION BETWEEN BGASELINE AND STUDYV NS 0.2376
INTERACTIUN BEITwEEN BASELINE ANU TREATMENI NS 0.7410
INTERACTION BETWEEN BASELINE, STUDY AND TREATMEN] NS 0.3849
OLASTOLIC 8P wtErR 4 PuLALEBU (a) (1) W Lu 5.4 ¥y ! ¥.u LA -} uw.? v ovie U wud ‘v vl
tEL 2.9 () A 1o .o 5.3 YJ.v 8.2 7.0 . .- u.izs wv.vu/
FEL 5.0 {C) 12 . tUD.b 4.8 9.2 7.0 -9.] u.5 .- .- 0.2
_ FEL 10 Q () Tu 1.4 5.0 0.4 1.0 -10.8 .54 . - .-
BETWEEN GROUP TEST HESULTS FUR LIANGE tREATMENT .o J.uuo
. Sluvy oo A [V EL)
- BASELING . 0 0207 T mm—
INTERACTIUN BETWEEN TREAIMENT ANML Slubvy . V.LV214
INTERACTION BETWEEN ‘BASELINE AND STUDY NS 0.185) -
INTERACTION BETWEEN BASEL INE AnD FHEAITME T NS 0 uyle
INTERACTION BETWEEN BASELINL, STULY ANL THEATMEN! . U.udo
wEEm B PLACEBU (a) (1] 101.0 5.4 9s.17 9.5 -5.2 .o u.uto 0. 001 i vur
FEL 2.5 (o) " 100.8 5.3 92.7 [} -1.8 6.v . "D ¢ TR
FFL S.0 () 12 100 6 a8 91.0 T -9.% 5 9 . " e
. FEL 10.U (0) 0 w2 S u 9.9 e -1 1.2 - :
BECTWEEN GRUUP TEST RESULTS FUR CHANGE TREAIMEN] . v.uoL) :
Stuuy oo . gL
BALELINE .o U.0VJs
INTERACTION BETWEEN TREATMENT AND STUODY NS 0.2256 i
INTERACTION BEIWEEN HASEL Int anu STLOY nS 0.%428 .
INTERACTIONM BEIwEEN HASEL INE AND THEATMENT NS .71 ’
INTERACTION BETWEEN BASELINE, STULY AND THEAIMENT ~S U.238Y9
NS ==~ NOT STATISTICALLY SIGHIETCANT
® -- TREATMEMT OIFFFRENCE STATISTICALLY SIGUIFICANT, #.:0.05 B
e <= TREAIMEMT DIFFFHENCE SIATISTICALLY SIGNIFICANL, pecL OV “

ANALYSIS BASED ON RANKRS .
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Based

PARAME TER wEER TAEATMENT "
SYSIOLIC B8P wEtn 8 FHLACEBU (a) Su. ..
tEL 2.5 (o) ve
FEL 5.0 (c) L2
FEL 10.0 (o) ol
DIASTIOLIC 8P
wEER 8 PLACEBO (A) 56
FEL 2.5 (v) hd
FEL 5.0 tc) [T
FEL 10.U (L) (4]
NS -- NOU STANISTICALLY SIGNIFICANT

¢ - NLfAlwenY L)rFEMEMLE STALISTHE a4,
.. coTkeAlMUnl Ol FENENCE STATILT L A0
ANAL LI UALED UN HAmRS,

Sitting
Diastolic
Blood
Pressure

Sitting
Systolic
Blcecd
Pressure

Sitting

Diastolic

Blood
"Pressure

Sitting
Systolic
3lood
Pressure

TREATMENT

PLACERO
FEL 2.S
FEL 5.0
FEL 10.0

PLACEBO
FEL 2.5
FEL 5.0
FEL 10.0

PLACEBL
FEL 2.5
FEL S U
FEL 10.2

PLACEBN
FEL 2.5
FEL 5.0
FEL 10.0

N

A Summary of the Efficacy Results

on Ranks Using the Per-Protocol Approach
(Protocol 6)

BALEL It
MEAN S.0D.
19 .0 12.8
LN ] 167
147 o 12.8
LA 15.2
9y 40
(Y 9 2
tuy 44
101 5 2

-

tdou.

128.

94,
Ye.
Yu.
4y

@oNC

st L F LA | v ah) s

Laketedt LlA T EEEE VRN YR

(Protocol 6)

BASELINE

All-Patients-Treated Approach

(a)
(e)
()
(o)

(a)
(8)
(c)
(o)

€5
63
69
67

65
68
69

~

100.
100.
100
10t

LW

153.5
151.43
147 .2

1

gy .
ey,
oH .
2y,

1S,

147,
1S3,

(o g =T

-]
1Sv.5
1

0

OO 0w
WO L

137,
tay,
139.
138.

O W LW

W L w

Per-Protocol Approach

51
6J
5o
56

N}
ul
EL)
S6

9y
10V,
o .
101,

Lo

1451

151,
148,
154,

-0 ~u

Yy .
99 .
ELIN
99

150,
150,
147,
152

LVveC -

“ NN e

¥a3

0.

L1

6Y .

~wrse.

s W o
Lmwe,

[P

27
L]
ELW

-3 0

LN - (R N

~0 ~
-0 -0

[
<
fUrae

CHANGE
"RCUGH PEAK
~5.7 -5.7
-8.2 -10.4
-9.4 -t2.0
1.7 -16.5
=5.7 -3.4
-3.4 -12.3
3 ~12.9
s15.7 ~21.4
*5 o oM
-8 4 RV
-9 3 Sl
“t1u 16,2
b 5.
Y 13.9
-9.2 “12.9
-15.0 0.9

NG

Trough tc Peak Blccd Pressure Ratics at Week

CUMPAK] YuN

vy vy vy

L] (4 o
Ny by . X
.0 .- NS .
.3 - ‘- X
.4 - .- .-
4 . oo X
6 - L33 *
.0 Lk}
.2 .- - .-
8

TROQUGH: PEAR RAI LU

Vil
79
78
7

167
66
61
73

L~
bu
‘y

Ld
bd
)

e e 2

LR

53
59

»oan

"
wn
L

Te
e
64 -

2

S3

! The trough to peak ratio is computed after subtracting the placebo effect. -
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A Summary of the Subgroup Analysis Results at Week 8 . ~
Based on Ranks Using the All-Patients-Treated Approach ;
(Protocol 6) '

BASELINE = VALUE CHANGE COMPARI SON
"""""""""""""""""""""""" Vs vSsS © VS
TREATMENT N MEAN  S.D. MEAN  S.D. MEAN  5.D. 2.% 5.0 10
: 19 101.3 6.1 6.7 10.4 -4.% 7.8 NS NS o°
?L:ﬁE?Llc °F P:QEE;?S' 17 100.6 5.9 91.5 6.8, =-9.2 4.4 =-- NS NS
FEL 5.0 17 100.9 5.2 93.3 7.9 -7.8 7.2 ==t WS
Blacks FEL 10.0 13 100.1 4.5 88.6 1.5 -11.5 7.2 -
SYSTOLIC BP  PLACEBO 19 151.8 12.0 148.5 V4.8 -3.3  10.1 NS I
(004G ) FEL 2.5 17 146.8 19.8 140.1  16.7 -6.8 9.7 ~-- NS °e
FEL 5.0 17 1ae.v  12.7 138,17 13.4 -6.0 12.8 =-- === NS
FEL 10.0 y3  156.8 18.4 138.2 17.5 -18.8 L0 - 77 -=
DIASTOLIC BP PLACEBO 49 100.8 5.1 95.3 8.1 -5.6 7.6 NS ss  ee
(MMHG ) FEL 2.5 sa 100.6 5.2 93.1 8.1 -7.4 6.4 -- NS e
FEL 5.0 §5  100.4 4.7 90.3 6.7 -10.1 6.4 ~-- == NS
Non- ' FEL 10.0 57 101.4 5.2 90:-1 7.7 -11.3 7.3 --  -- ==
Blacks SYSTOLIC 8P  PLACEBO 49 165.5 15.8 149.9 19.6 -5.6 16.) NS . oe
(MG ) FEL 2.5 54 152.9 15.2 145.7 19.2 -7.1  16.4 == NS ¢
FEL 5.0 7 55 148.5 13.7 139.5 11.6 -9.0 12.3 -- -- NS
FEL 10.0 57 163.1 14.9 139 . 12.5 -14.0" 13.5 - - - )
T _ !
DIASTOLIC 8P PLACEBO 11 100.4 4.6 94.7- -- 9.0 5.0 8.0 NS . L :
(nn:c) FEL 2.5 13 9.6 a.2 92.6 5.9 -6.0 4.3 - ss e
- FEL 5.0 16 99.8 a.7 86.1 7.0 1.8 6.2 -- NS
Elderly FEL V0.0 " 99.8 6.0 85.2 6.6 ~-14.6 7.y - -—- -
(265) SYSTOLIC B8P  PLACEBO " 162.2 20.9 165.8B 26.6 3.6 17.1 NS . ss
(MMHG ) FEL 2.5 13 159.7 19.3  151.2 15.4 -8.5 11.4  -- NS
FEL 5.0 16 157.8 13.0 142.4 14.5 -15.4 Yto1 == -= NS
FEL 10.0 1 155.3 21.7  137.2 18.4  -18.) 15.9 --  -- --
DIASTOLIC BP PLACEBO §7  101.1 5.5 95.9 9.6 -;s
- (MMHG) FEL 2.5 s8  101.0 5.5 92.8 53 a3 153 S
Non- FEL 5.0 56 100.8 a.8 91.9 6.9 -8.9 §7 -- -- NS
elderly FEL 10.0 '§9 10174~ A 80.7 7.8 -10.7 7:2 . . o2
.. (<65) SYSTOLIC BP  PLACEBO s7  152.8  13.) 46,4 14.6  -6.6  13.6 NS NS e
(MMNG ) FEL 2.5 58 149.6 15.4 142.8 19.1 -6.7 15.8 - NS .
FEL 5.0 56  145.) V2.3 138.2 1 -6.9 12.2 == == NS
FEL 10.0 59  153.5 14,3 139.2 12.4 -14.2 12.6 -- == =-
DIASTOLIC BP PLACEBO 18 108.7 2.6 103.3 10.0 -5.4 8.8 NS N
(MMHG) FEL 2.5 V7 109.0 2.4 101.6 7.6 -7.4 7.2 -- NS e
Moderate FEL 5.0 16 106.1 2.0 7.3 1.9 -10.8 7.4 B TN
Hyper- FEL 10.0 19 108.2 2.4 93.4 8.1 -14.8 8.5 _—. .. e-
tension svystoLlC 8P  PLACEBO 16 167.6 15.0 . 162.7 20.8  -4.9 16.5 NS us  se
(>105) (MMHG) . FEL 2.5 17 165.2 19.4 180.2 22.7 -5.0 20.8 - NS e
"FEL"5.0 16 155.9 15.5 145.0 10.4 -10.9 5.0 - .- NS
FEL 10.0 19 162.4 15.6 142.9 3.2 -19.5 7.1 - - -
DIASTOLIC BP PLACEBO " 50 98.2 2.7 92.9--- 1.6 -5.3 7.2 « se e
Mild (MMHG ) -~ FEL 2.5 54 97.9 2.4 89.9 5.5 -8.0 5.7 -- NS NS
FEL 5.0 56 98.4 2.7 89.3 5.7 -9.1 5.5 --  -- NS
_Hyper- FEL 10.0 51 98.5 2.7 8e.s 7.1 -10.0 6.3 R
tension svsvoLIC BP  PLACEBO 50 149.7  11.7 . 144.8 14.9 -4.8 141 NS NS *°
(£105) (MMHG ) FEL 2.5 54 1471 V3.0 139.4 14,2 -7.7  12.8 - NS e
- : FEL 5.0 c6 145.7 12.0 137.5 12.0 -8.2 1.6 — - .
FEL 10.0 s1  150.5 14.3 137.4  13.3  -13.) 11.0 B

These data demonstrate an
effect of the 2.
Statistical Review NDA 19-834 Vol.1.1A. >

mg dose on blood pressure. See
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6.3 Foreign experience NA
6.4 Human Pharmacology

" 6.4.1 Pharmacokinetics The pharmacokinetic data of interest are
the bioequivalence of the 1.25 and 2.5mg, the 2.5 and 5mg ER tablets. Plasma
levels necessary to establish a dose proportionality for the 2.5 mg dose are
lacking. It is not therefor feasible to apply the hyperbolic curve fitting model as
for the 10mg dose.. The curve derived from the relationship

E = Emax(C-Cmin) is taken from biopharm review by Dr.Teng.
EC50)+(C-Cmin)

oT 3 o firet dgose
® uring ag
oko
= =107 o
;8 S
@ E o)
S S -201 °3S
a|
304
- 40 14—+——+ " 4
12 S i0 20
C (nmol/L)

For the 2.5mg dose this curve would be shifted far to the left and the value of E
close to zero. Extrapolation from values for the 10 mg dose assuming linearity of
dose proportionality is not permissible. This model does little to support the case
for the 2.5mg sustained release tablet. )
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6.4.2 Pharmacodynamics

Study 003/16 was a dose response study of 1.25, 2.5, 5.0 and 10mg bid -

felodipine in mild to moderate hypertension. All doses beat placebo, and
reduction in DBP increased pari passu with dose. The response to the 1.25 mg
dose was most impressive in elderly with mild hypertension.

In a third study the 2.5 mg dose did not beat placebo and there was no difference
between the effects of the 5.0 and 10.0 mg bid doses on trough or peak diastolic
blood pressures. Moreover in this study the t/p was <1/2 for the 5.0 and 10.0

mg bid doses.

7 Description of Clinical Data Sources NA

8 Clinical Studies

8.1 Trial # V-014 A comparative study on the relative bioavailability
of 2.5 and 5.0 mmg felodipine tablets.

. 8.1.1 Objective: Evaluation of the 2.5mg formulation at steady
state with reference to the 5.0mg tablet.

8.1.2 Design The study was a two way crossover randomized
comparison of two (2) 2.5mg tablets with one(1) 5mg tablet at steady state.
The crossover design is displayed in the diagram.

~

9 10 11 12 13 14 15 16
L. 2 3 ¢+ 1 1 |

\\ "
~~ ,
L S |
—y | 1 § R 1  § ) |
DlVS'{i 57 ;7 4 5 6 7 8 9 10 11 12 13 14 15 16
—_sthome__ lab' Jabd

e 8 OO __, tsd' Jab’

' 6 ond 14: Bt-heur sample 8 o, (eugh § + feledipine duss ot the kb
'::zwm“o‘nmnowmcuu.u sampling

dey (0-141; eont. en days § and 16 with 34-hour sampies (Weugh W)
" wash-out perisd of 1 woek |

e ———
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8.1.3 Protocol

8.1.3.1 Population, procedures Twenty healthy men
aged 20-24 years selected according to the inclusion and exclusion are as given
in the original NDA. The subjects were evaluated by medical history, physical
examination,laboratory test and ecg, and all were constdered to be healthy. Their
physical characteristics are summarized in the table.

mmmummoomépmunmmwmmummommm«:y.mﬂ
' Supine ‘

Stending
Subject Weight  Height seP D8P HR . SBP  DBP HR Trestment
(v::f.ﬂ ko) {cm) (mmHg) (mmilg)  (beats/min) (mmHg) (mmig) (bests/min) sequence
1,2
: %
1.2
. 2.1
s 2
2.1
? 2.1
. 1,2
. 1.2
® 21
1 2.1
1,2
3 1.2
13 21
14 o
:: 1,2
" v
10 2
;:‘ - 2,1
Mean ) A 123 (7] 65 125 [T] 1]
$0: 23‘ ’ 7:,3: ‘:57 e 7 14 10 7 1
Min; - i
Max:
‘1a2Smg

2« 1x5mg

Indwelling catheters were inserted in antecubital vein of each subject for blood
sampling on days 6,7,14,and 15 of the study at intervals of 0.5, 1.5, 2, 3, 4,5, 6,
7, 8, 10, 12, 14, and 24 hours after medication. : '

8.1.3.2 Endpoints:‘ The pharrnacokinétlc

measurements Cp,,,C, .y, Tror, and AUC for the two formulations at steady state.
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. 8.1.3.8 Statistical considerations

Peak and trough Cmax Cm,tmax were determined for each subject were treated
(except for tmax) by parametric analysis. Proper attention was given to period
and carryover effects. - -

8.1.4 Results The pharmacokinetics of the two formulations
is graphically displayed in the curve.

~

M
"s]

t

! 1 l T T ! B T T ! >
O 2 4 6 8 1012 14 16 18 20 22 24 Hrs
Except for a slight difference in Coax the two cures are superimposable.

The pharmacokinetic data for the two formulations, 2.5x2 and 5mg tablet are
summarized tabular form on the next page.
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Felodipine CmaxinmoliL), Crain(rmoliL), AUC(nmol- L),
tmax(h) and frek%), n=20

S 2x2.8mg 1x5mg
no. Cmax Cmin AUC' tmax c:mxunmwc'ynu - frel

1 42 09 556 50 48 08 532 4.0 105
2 42 02 307 50 33 02 285 15 131
3 66 10 60 50 gg 12 743 30 85 *
4 53 15 622 50 83 22 T6 40 85
5 37 11 530 20 49 13 678 100 78
6 30 11 467 70 27 10 381 3.0 123
7 §3 1.1 517 100 82 08 505 15 102
8 38 09 487 80 35 10 419 40 116
9 40 02 331 30 46 08 45 50 T
10 34 06 364 30 16 02 209 40 174
11 47 08 448 40 43 10 513 1.0 87
12 71 23 917 20 120 27 1362 20 67
43 26 05 330 20 40 04 383 50 86 =.
i 39 07 340 3.0 45 - 10 437 50 78 !
4§ 38 05 317 50 31 09 356 3.0 89
6 30 09 322 30 43 08 465 40 =)
- 17 42 07 430 40 54 06 387 30 11
18 40 12 508 50 71 12 &6 30 80
49 S50 12 57 30. 43 08 421 40 128
20 51 10 498 50 39 10 433 50 118
Mean 43 09 473 45 §2 10 515 38 99
SO 11 05 147 21 25 05 25 18 27
SEM 03 01 33 65 .06 D1 55 04 6
GM 96

")mewc-vahmmcomaedbrdou
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8.1.4.2 Eﬂicacy endpoint outcomes Vide supra
8.1.4.3 Safety-comparisons NA
9 Overview of Efficacy NA
10 Overview of Safety - -
Safety was monitored by physicél examination, ecg, and standard laboratory
tests. There was no evidence of disease on physical examination in any subject

and no ecg abnormalities. Transient elevations of S-ASAT and S-ALAT in one
subject. ' '

10.1 Signlﬂcant/Potentially‘ Significant Events

10.1.1 Deaths There were no deaths

10.1.2 Other Significant/Potentially Significant Events

There were no serious or unexpected ADRs. ADRs are summarized in the tables.

é

No. of Individuais with the Most COMMON aOVErse SXPEriences.

Sympom 225 mg 1x5 mg
Headache 7 ' 13
Fagh 2 -
Increased
divresis - 2
Total No. of
indivicusis

with AE’s 13 16
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10.2 Other Safety Findings NA

11 Labeling Review See original NDA. Items in labeling listed below need no
modification save for inclusion of the 2.5mg dose.
11.1 Description -
11.2 Clinical Pharmacology .
11.3 Indications and Usage
11.4 Contraindications
11.5 Warnings
11.6 Precautions :
11.6.1 General
'11.6.2 Information for patients
11.6.3 Laboratory tests
11.6.4 Drug Interactions
11.6.5 Carcinogenesis, mutagenesis, impairment of fertility
11.6.6 Pregnancy
11.6.7 Labor and delivery
11.6.8 Nursing mothers
11.6.9 Pediatric use
11.7 Adverse Reactions
11.8 Drug Abuse and Dependence
11.9 Overdosage
11.10 Dosage and Administration
11.11 How Supplied

12 Conclusions

Equivalaence of the 2.5mg and 5mg tablets by in vitro measurements appears
well established. The conclusion that the 2.5mg ER tablet is an acceptable
formulation rests on two clinical studies and evidence that the 2.5 and 5.0mg
tablets ar bioequivalent. - The two studies reviewed (003 and 006) showed this
dose to be superior to placebo. The case is weakened by another study in which
none of the doses appeared effective. In the original submission it was concluded
that 5.0mg was the most reasonable starting dose, studies 003 and 006 not
withstanding. This conclusion is probably correct where mean values are the
criteria of efficacy, but in practical application clinicians would- prefer to begin
treatment with the lowest possible dose. Since there is some evidence though
indirect that 2.5 mg ER tablet is an effective dose, it is desirable to have the dose
available. The dose doubtless is ineffective for many patients. However, in some
patients e.g. older patients, patients with liver disease, the smaller dose would be
particularly desriable.
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The pharmacokinetic data reviewed demonstrate beyond peradventi,lre of cavil
the bioequivalence of two 2.5mg tablets and one 5.0mg tablet.

13 Recommendations Approval is rec;Lm\mended.
LY

ROBERT KIMBALL MD

cc org
HFD-110

HFD-110/cso/RKIMBALL/AKARKOWSKY
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